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DOCUMENT- IDENTIFIER: US 6221615 Bl 

TITLE: Peptides and compositions which modulate apoptosis 



DATE FILED (1) : 

19990125 



Brief Summary Text (16) : 

The present invention is further directed to methods for inducing or suppressing 
apoptosis in the cells and/or tissues of individuals suffering from degenerative 
di ^uiUe-ib uliaidcL^li - .ztjd by inappropriate cell proliferation or inappro priate cell 
d eath, resp ectivel y. Degenerative, disorders characterized by inappropriate cell 
proliferation include, for example, inflammatory conditions, cancer, including 
lymphomas, such as prostate hyperplasia, genotypic tumors, etc . Degenerative 

di sorders characterized bv inappropriate cell death include, for example, autoimmune 

diseases, acquired immunodeficiency disease (AIDS) , cell death due to radiation 
tiierapy or chemotherapy, neurodegenerative diseases, such as Alzheimer's disease and 
Parkinson's disease, etc. 

Detailed Description Text (106) : 

In a specific example, microinjection of bacterially-expressed GST-Bel -x . sub . L, but 
not GST alone, efficiently protected HeLa cells from death induced by Fas ligation 
(using an ant i - FAS antibody ) in the presence of cycloheximide (FIG. 12) . 
Co-injection of a 15 amino acid Bak GD domain peptide (Bak-15) , which disrupts GD 
domain-mediated interactions with Bcl-x.sub.L (see FIG . 10), greatly attenuated the 
protective effect of Bcl-x.sub.L in this assay. A mutant Bak GD domain peptide 
(Bak-15L78A) , in which an alanine was substituted for a leucine at position 78, did 
not block Bcl-x.sub.L -mediated protection from Fas -induced death. The ability of GD 
domain peptide variants to inhibit the function of Bcl-x.sub.L correlated with their 
ability to bind to Bcl-x.sub.L (see FIG. 10) . Under these conditions, neither 
peptide had an effect on cell viability in the absence of ant i- Fas treatment. 
Similar results were obtained, with MRC5 human diploid fibroblasts where protection 
from anti -Fas -induced death by microinj ected Bcl-x.sub.L was inhibited by 
co-injection of the wild- type, but not mutant, Bak BH3 peptide. 
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DOCUMENT -IDENTIFIER: US 6306395 Bl 
TITLE: Fas antigen derivatives 



DATE FILED 



19 96 I I 02 



Brief Summary Text (5) : 

It has been remained unexplained for a long time about the true character of Fas 
antigen which is a monoclonal antibody obtained by immunizing mice with human 
fibroblasts, originally found by Yonehara, S. et al . (J. Exp. Med., vol. 169, pp. 
1747-1756, 1989) as a cell surface antigen which is recognized by an anti-Fas 
antibody capable of inducing apoptosis in certain cells (Yonehara, S. et al . ) and 
transfers a signal of apoptosis to the cells. 

Brief Summary Text (16) : 

Participation of apoptosis by Fas ligand has been suggested also in viral fulminant 
hepatitis and the like diseases (Nagata, S. et al . , Immunol. Today, vol. 16, pp. 
39-43, 1995) . Thus, as the relationship between Fas antigen-mediated apoptosis and 
diseases has been revealed, great concern has been directed toward the application 
of Fas ligand or Fas antigen to the treatment of diseases which are accompanied by 
abnormal apoptosis, namely the aforementioned autoimmune diseases, rheumatism, AIDS 
and the like. 

Brief Summary Text (17) : 

Examples of the substance which inhibits Fas antigen-mediated apoptosis so far 
reported include a .DELTA. TM type Fas antigen, a fusion protein of the 
extracellular region of Fas antigen with the Fc region of immunoglobulin G (IgG) and 
a fragment of ant:i - Fas antibody (Dhein J. et al . , Nature, vol. 373, pp. 438-441, 
1995) and an anti-Fa3 antagonist antibody (Alderson M. A..et al . , Int. Immunol., 
vol. 6, pp. 1799-1806, 1994). 

Brief Summary Text (18) : 

Nagata et al . have also reported that they succeeded in obtaining an antibody 
against the Fas ligand, and that such antibody was capable of suppressing the 
apoptosis (Masato Tanaka, et al . , EMBO Journal, vol. 14, pp. 1129-113 5, 1995; 
International Patent Application Laid-Open No. W095/13293) . 

Detailed Description Text (33) : 

1) cysteine is introduced into the C-terminus and then cross-linking is effected 
using two types of activation linkers. There is a method for the introduction of 
cysteine in which cysteine amide or carboxypeptidase Y is used. When the C-terminus 
is lysine, lysine endopeptidase is used. Also, when free cysteine is present, 
protection is carried out in advance by alkylation prior to the introduction of 
cysteine into the C-terminus. Thereafter, cross-linking is carried out using 
activation linkers. For example, N, N' -o-phenylene dimaleimide (Glennie, M.J. et al . , 
J. Immunol., vol. 139, pp. 2367-2375, 1987) or the like as a divalent cross-linking 
agent and a tris-maleimide compound (Japanese Patent Application Kokai No. 6-228091) 
or the like as a trivalent cross-linking agent have been used in the cross-linking 
o£ antibodies^ and can be applied to the novel Fas antigen derivative of the present 
invention to form a dimer and a t rimer, respectively. 

Detailed Description Text (53) : 

Since the novel Fas antigen derivative of the present invention can control Fas 



antigfjn-mpfli atPd — npnpmq-ja- i g npeful for the prevention and t reatmen, 

diseases rplat-^d fn thfr srhpn ja or failure of Fas antigen-medi ated agqgtcSts induced 

i n the living bod y. For example! since a preferred nove l Pas antigen fl'tiil'vaTI" " 
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tfce present invention can inhibit inducti on of apoptosis by competitively inhi biting 
b onding b etween Fas ligand and Fas antigen^ it is possible to prevent reduction of. 
functionsof tismipR anrl .o rgans by inhibiting apoptosis of hepatic cells and , the 
like in the case of hepatitis and the like serious infectious diseases and thereby 
preventing rapid reduction of cells in major organs and tissues, and it can be used 

for the treatment of infectious diseases caused by viruses and the 1 ike and 

C °l! Pn - dLIUIia tner eof , ror example as a drug tor use in the treatment o TTntluenza , 

A j 1J f f hepatitis and the like diseases. It is also useful coT THe treatment ot 

c ertain autoirnrrroae diseases such as diabetes, myocardiop athy in repeH usic^Tiniu ry 
and the like ischemic heart diseases, nephritis, , multipl e organ tailure and orga n 
preservation and graft versus host disease (GVHD) at the time of organ 
transplantation . 

Detailed Description Text (54) : 

Since the novel Fas antigen derivative of the present invention binds to Fas ligand 
with more specific and high affinity, it can be used for the detection of ""Fas 
ligand. Also, since it keeps at least a part of the antigenicity of Fas antigen, it 
can bind to .^ti z Fas anti^o6v and therefore is effective in inhibiting"" apoptosis 
caused by the anti-Pas antibody . 

Detailed Description Text (67) : 

In addition, the DNA fragment of the second aspect of the present invention can be 
applied to the gene therapy of patients having hereditary or acquired abnormality in 
^P2^t.2:?.H. mediated by Fas ligand or Fas antigen. That is, therapeutic and preventive 
-t£^tme£ts of patients suffering from articular rheumatism, SLE a nd the 1 ike 
?.:^5i!Ll ! H5?:. diseases and AIDS, hepatitis, nephritis and the like diseases can be 
carried out by connecting the novel DNA fragment of the present invention to an 
appropriate vector and introducing it directly into the living body or cells. 

Detailed Description Text (102) : 

Purification of the novel .__Fas_ antigen derivative of the first aspect of the present 
invention from the aforementioned culture mixture is carried out by optionally 
selecting appropriate means from those which are generally used in the purification 
of polypeptides. Illustratively, the purification may be carried out by optionally 
combining appropriate means selected from usually used techniques such as 
salting-out, ultrafiltration, isoelectric precipitation, gel filtration, 
electrophoresis, ion exchange chromatography, hydrophobic chromatography, autibodv 
chromatography and the like various affinity chromatographic techniques, *" 
chromatofocasing, adsorption chromatography, reverse phase chromatography and the 
like, if necessary further using a HPLC system and the like. Particularly, an 
affinity chromatography which uses an - _aiit;i.HPas antibody capable of recognizing the 
novel Fas antigen derivative of the pres^l:"inv^tTonT""a~" Fas ligand, protein A or 
the like as the ligand is also useful for the purification of "said novel 
polypeptide . 

Detailed Description Text (138) : 

Ammonium sulfate (mfd. by Wako Pure Chemical Industries) was added to, and dissolved 
in, one liter of COS-l/pM13 04 culture supernatant to 70% saturation, and the 
solution was allowed to stand overnight at 4. degree. C. The thus formed precipitate 
was recovered by 30 minutes of centrifugation at 8,000 rpm and at 4. degree. C, 
suspended in phosphate-buffered saline (PBS) and then dialyzed against PBS. A 57 ml 
portion of the thus prepared suspension was diluted with two volumes of Affi-prep 
Protein A Binding Buffer (manufactured by Bio-Rad) . After removing the insoluble 
matter by filtration, the resulting solution was applied to an Affi-prep Protein A 
Preparative Cartridge (7.3 ml, manufactured by Bio-Rad) column which has been 
equilibrated in accordance with the instructions. The column was washed with 90 ml 
of Affi-prep Protein A Binding Buffer and then shFas (nd29) -Fc was eluted with 
Affi-prep Protein A Elution Buffer (manufactured by Bio-Rad) . Fractions containing 
shFas (nd29) -Fc which was detected by ELISA making use of a monoclonal antibody 
specific for human Fas antigen were pooled, subjected to ultrafiltration using 
Filtron Omega Cell (manufactured by Fuji Filter; nominal molecular weight cutoff of 
30 kD) and then concentrated. The thus concentrated solution was dialyzed against 
0.9% NaCl, thereby obtaining purified shFas (nd29) -Fc . Also, hFas-Fc was purified in 
the same manner. The protein content of each sample was measured in accordance with 
the method of Lowry using bovine serum albumin as the standard substance. 
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Detailed Description Text (153) : 

CD Preparation of Anti-Fas Antigen Monoclonal Antibody -immobilized Affinity Column 
Detailed Description Text (154) : 

A 350 mg portion of an . anti-Pa s antigen monoclonal antibody (4B4-B3) which has been 
prepared in accordance with a known method (Kohler and "MilitSin, Nature, vol 256 
LJtl p 'using mouse myeloma cells and spleen cells of mouse immunized with ' 

hunanjas .antigen was mixed with 120 ml of Formyl-Cellulof ine (manufactured by 

650 mTof S h 9 f Sti T d ^ V de ^ ee " C - 2 hours. This was then mixed with 

650 mg of tnmethylamine borane (manufactured by Wako Pure Chemical Industries) and 
stirred overnight to effect binding of the antibody . In order to remove 
un-immobilized antibodv molecules, . the resin" was washed with 2.4 liters of 
ultra-pure water. Thereafter, this was stirred at 4. degree. C. for 3 hours in 0 2 M 
Tris-HCl (pH 8.0) together with 650 mg of trimetylamine borane to block unreacted 
formyl group, thereby obtaining the antibody, affinity column. 

Detailed Description Text (156) : 

A ten liter portion of COS-l/pM1317 culture supernatant was concentrated to 1 5 
liters by ultrafiltration using Filtron Mini Set (manufactured by Fuji filter- 10 kD 
in nominal molecular weight cutoff). Thereafter, the concentrate was adjusted'to pH 
S O by add^g l M Tris-HCl (pH 9.0) and applied to the anti-Fas antigen monoclonal 

^M^T^O^ tT^r COlUmn WMCh haS bSen equilibrated "in advance wTth 50 
™ l 3 ~^} 3 , 20ml ° f {pH 8 ' 0) containing 1 M NaCl . After washing the column with 50 
^J^rSri P u COntainin 9 1 M NaC1 ' BhPas(nd29) -hinge was^luted with O^ M 

glycine-HCl (pH 2.5) containing 1 M NaCl . Fractions containing shFas (nd29) -hinge 
detected by ELISA were pooled, subjected to ultrafiltration using Filtron Omegfcell 
(manufactured by Fuji filter; 10 kD in nominal molecular weight cutoff) and then 
concentrated. By dialyzing the concentrate against 0.9% NaCl, purified 
shFas (nd2 9) -hinge was obtained. 

Detailed Description Text (177) : 

Since the novel polypeptide (novel Fas antigen derivative) of the present invention 
can inhibit induction of a^ptosis by competitively inhibiting binding of a Fas 
ligand with a Fas antigen, it can be used for the prevention and treatment of 
various diseases in which the participation of apoptosis mediated by the Fas antigen 
indl f ated ' b ^ controlling the z^osi^ mediated by the Fas antigen, particularly 
an .-^i>ti9SHL generated in the living body caused by an endogenous or exogenous Fas 

™ll n t T 6Xample ' f n the Case ° f certain ^i^oinunurte diseases, it will become 
possible to 2revejnt destruction of organs by inhibiting rapid cell death caused by 
the attack of autoantigen reactive T cells, . through the artificial inhibition of 
apo^is making use of the novel Fas antigen derivative. Illustrative examples of 
such diseases include graft versus host disease (GVHD) and diabetes. It is known 
that not only infected cells but also un-infected cells are removed by immune 
reactions when infected with viruses. For example, it is considered that decrease in 
of n™ n ? ^ ca P a city at the latter stage of AIDS virus infection and reduction 

functions by hepatitis, particularly fulminant hepatitis, are results of 
extreme reduction of tissue functions caused by the ajpqptosis of immunocytes or 
hepatocytes. In the case of such conditions, the novel "Fas "antigen derivative 
capable of inhibiting .ajgogtosis. can be used for the treatment of aix>m:o«-: « -related 
infectious diseases caused by viruses, such as influenza, AIDS, hepatiti^anii the 
^ ^ complications thereof. In addition, since Fas antigen seems to be related 

to the cell death in various organs because of its broad distribution in organs, it 
i 1° ^ seful u for the treatment of myocardiopathy in myocardial infarction and 
the like ischemic heart diseases, such as reperfusion injury, nephritis and multiple 
d^?? ? for the preservation organs at the time of organ transplantation. 

Particularly since the novel Fas antigen derivative of the present invention can 
strongly inhibit apoptosis with a low dosage, it will also be effective in the 
living body with a low dosage and with less side effects, so that it has high 
availability from the viewpoint of efficacy, safety and cost. The novel Fas antigen 
derivative of the present invention which comprises a sequence of human origin is 
particularly desirable in applying it to human. 

Detailed Description Text (179) : 

Also, since it keeps at least a part of the antigenicity of Fas antigen, it can be 
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